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$\Gamma$ $id$ $\chi_{n}$ : $\Gammaarrow\Gamma_{n}$








1. 1( $\lceil 6\rfloor$ TheOrem 7.38) $\Gamma_{n}$ $\Gamma$ A $\hat{\mathrm{C}}$
$\Lambda_{n}$ A $\Gamma_{n}$ $\Gamma$
$\mathrm{M}\mathrm{c}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$
1087 1999 57-66 57
1. 2 ( $\mathrm{r}6\rfloor$ Lemma 7.33) $\mathrm{F}_{n}$ $\Gamma$ $M_{n}=$
$\mathrm{H}^{3}/\Gamma_{n}$ $K(M_{n})$ –
$\mathrm{A}_{n}$ A




1. 3 $(\lceil]\rfloor)\Gamma_{n}$ $\Gamma$
1. $\Lambda\neq\hat{\mathrm{C}}$ An A $\Gamma_{n}$ $\Gamma$
2. $\Lambda=\hat{\mathrm{C}}$ $\Gamma$
$\Lambda_{n}$ A $\mathrm{r}_{n}^{\urcorner}$ $\Gamma$
$M$ $\Gamma$ $K(M)$ $M$ hick
Part














$(\lceil 6\rfloor \mathrm{p}\mathrm{r}\mathrm{o}^{\mathrm{p}_{\mathrm{o}\mathrm{s}\mathrm{i}\mathrm{t}}\mathrm{o}\mathrm{n}}\mathrm{i}7\cdot 13)\text{ }$ .




2. 2 $\Gamma$ $\Gamma_{n}$
1. $M_{n}$ $n$
2. $\Lambda_{n}$ A
3. $\epsilon>0$ $K_{\epsilon}(M_{n})$ $K_{\epsilon}(M)$





$\Gamma$ ( COnVeX $\mathrm{c}\mathrm{o}\mathrm{C}\mathrm{o}\mathrm{m}_{\mathrm{P}}\mathrm{a}\mathrm{C}\mathrm{t}$ )
1 $\Gamma$ $\Gamma_{n}$ $\Gamma_{n}$
$\Gamma$







$=$ $\mathrm{s}\mathrm{u}^{\mathrm{p}}$ { $\lambda\geq 0|f>0;\triangle f=\lambda^{f}$ }
( $\lambda_{0}(\mathrm{H}^{3})=1$ $\lambda_{0}$




( $x\in\Omega$ $P_{s}(\Gamma,$ $x)= \sum|\gamma’(X)$ I)
$\delta(\mathrm{I}^{\urcorner})=\inf\{S\geq 0|P_{s}(\Gamma, x)<\infty\}$
( $X$ )
3. $\alpha(\Gamma)$ . (F- )




4. $\mathrm{d}\mathrm{i}\iota \mathrm{n}(\Gamma)$ . Hausdorff
5. $\dim(\Gamma)C$ . Hausdorff
$\dim(\Gamma)$
60
3. 1 $(\lceil 2\rfloor)$ $\Gamma_{n}$ $\Gamma$
dim(A) $\leq\lim_{narrow}\inf_{\infty}\dim(\Lambda_{n})$ .
3. 2 ( ) $\Gamma$
$\dim(\Lambda_{c})=\delta(\Gamma)=\alpha(\Gamma)$





$\delta(\Gamma)$ 1 \Gamma - $\mu$ –
Patterson-Sullivan $\mu$ atom
A
3 $M$ $\Lambda\neq\hat{\mathrm{C}}$ dim(A) $<2$
4 \Gamma -
–
3. 4 $(\mathrm{r}^{7}\rfloor)$ $M$
$\dim(\Lambda c)=\mathrm{d}\mathrm{i}\mathrm{r}\mathrm{n}(\Lambda)=\underline{9}$
61
























$G_{t}=\langle \mathcal{Z}\mapsto Z/(.Rz+1), Z^{\vdasharrow}e-2\pi itz+1\rangle$





3. 7 $t=0$ horocycle $\delta(G_{t})>1$
$t$
5 $\Gamma$ rank $r$ $\delta(\Gamma)>r/2$
1 $1/2+\epsilon$ $G_{0}$
$G_{n}$ $G_{0}$ $\lim_{n}\delta(G_{n})>1$










5. $\Gamma$ $n$ $\Gamma_{n}$
6. $\Gamma_{n}$ $\mu_{n}$ $\Gamma$ $\mu$
$\Gamma$ (1), (6) $\Gamma_{n}$
4. 1 $\Gamma$ $\Gamma_{n}$
$\mathrm{M}^{\mathrm{C}}\mathrm{M}\mathrm{u}\mathrm{l}\mathrm{l}\mathrm{e}\mathrm{n}$ $7$





$g$ multiPlier $\lambda$ 1
$\theta$ $0$
$\Gamma_{n}$ $\Gamma$
$\chi_{n}$ : $\Gammaarrow\Gamma_{n}$ $id$




4. 3( ) $\Gamma$ $\Gamma_{n}$
$\Gamma_{n}$
$\Gamma$





$(\lceil 2\rfloor)$ ..’ : . :, .. .’
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